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SOURCE 
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April 24, 1991 

Mr. Gareth P. Rich 
Staff Works Engineer 
The Hoover Company 
101 East Maple Street 
North Canton, Ohio 44720 

Dear Mr. Rich: 

The following report is the result of the particulate, and 
sulfur dioxide emission evaluation conducted on April 2, 
1991 at the above location. Three {3) test runs were 
conducted on this date at the exhaust of Boiler# 3. 

The results are true and accurate to the degree specified 
in the pertinent sections of the Code of Federal 
Regulations, in force at the time of testing. 

I am looking forward to answering any questions you may 
have and assisting you in the future. 

Respectfully submitted, 

Tom E. Holder 
Environmental Engineer 
ENVISAGE ENVIRONMENTAL INC. 
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3 
INTRODUCTION 

On April 2, 1991, Envisage Environmental Inc. conducted an 
emission evaluation at The Hoover Company, 101 East Maple 
street, North Canton, Ohio. Testing was conducted at the 
exhaust of Boiler # 3. Test parameters included 
particulate, and sulfur dioxide emissions. 

The purpose of these tests was to determine compliance with 
applicable State and Federal Regulations concerning air 
pollution emissions. The boiler was monitored by Hoover 
Company and EPA personnel. Test parameters were in 
accordance with USEPA Reference Methods 1-6. 

The Envisage testing team consisted of Messrs. John Krisak, 
Mark Gierke, and Greg Sinkovich. The Ohio EPA was 
represented by Mr. Andy Pasko, Air Pollution Control 
Division, Canton, Ohio. Mr. Gareth Rich, The Hoover 
Company, coordinated the testing. 

Results are presented in this report for particulate, and 
sulfur dioxide emissions with the various velocity, 
volumetric and temperature measurements associated with 
these tests. Results in pounds per million BTU's has been 
calculated two (2} ways; Fuel Factor based on the analysis 
of the coal utilized during the test, and heat input based 
on the amount of coal burned during the test. 
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DESCRIPTION OF PROGRAM 
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DESCRIPTION OF PROGRAM 

The evaluation consisted of three (3) test runs, each one 
(1) hour in length. Six (6) sample points were used in 
each of the four (4) ports. Sample time per point was 
three (3) minutes each for a total sample time per run of 
seventy-two (72) minutes. Run # 3 included thirty-four 
(34) seconds of soot blowing with is normal operation. A 
diagram of the sample point locations is included in this 
report. 

The samples were withdrawn from the gas stream 
isokinetically through seven (7) foot Pyrex lined probe. 
The entire length of the probe was heated and attached to 
a Method 5 sample train modified for the collection of 
sulfur dioxide. The hot box was set to maintain a 
temperature of 248 degree F. and the heated areas were 
monitored to ensure condensation did not form prior to the 
impingers. Exit gas temperature of the impingers was 
maintained below 68 degrees F. with an ice bath. The 
nozzle, probe and connecting glassware were cleaned before 
testing and at the conclusion of each test run with 
acetone. Leak checks of the pitot tube lines and the 
sample trains were all acceptable by EPA regulations. 
cyclonic flow was less than ten (10) degrees. 

The method 5 impinger train was modified by replacing the 
distilled water with the following: # 1 - 100 ml 80% 
Isopropanol, # 2 & 3 - 100 ml 3% Hydrogen Peroxide, # 4 -
empty, # 5 - 200 grams silica gel. Analysis for sulfur 
dioxide was by the barium-thorin titration method. 

Flue gas analysis was conducted by drawing an integrated 
air bag sample throughout each test run and analyzed with 
a Hays Republic Model 621A "Orsat" Portable Gas Analyzer. 
The average of at least three readings for each run were 
used in calculating the emission rates. 

' Envisage 
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Description of Program - continued 

Calibration of the equipment used, including the dry gas 
meter, orifice meter, and the "S" type pitot tube was 
conducted within 60 days of the test date. Copies of the 
data are included in this report. 

All analytical procedures were performed in accordance with 
the methods specified in the Code of Federal Regulations, 
Title 40 Part 60, Volume 43. Blanks were collected and 
analyzed on the distilled water and acetone used in the 
evaluation. The residue from the distilled water was less 
than could be measured on a o .1 milligram analytical 
balance and was considered zero. The acetone blank was 
recorded and incorporated into the results. 

The example equations included in this report represents 
the data collected during Run # 1 conducted on this date. 
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TEST RESULTS SUMMARY 

The Hoover Company 

101 East Maple Street 

Canton, Ohio 
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Particulate & Sulfur Dioxide Emissions 

Boiler# 3 

Conducted - April 2, 1991 

PARAMETER 

Particulate Emissions 

Pounds/Million BTU (Heat Input) 

Pounds/Million BTU (F Factor Coal) 

Pounds/hour 

Grainsjdscf 

Sulfur Dioxide Emissions 

Pounds/Million BTU (Heat Input) 

Pounds/Million BTU (F Factor Coal) 

Pounds/hour 

Pounds/dscf 

ppmV 

System Flow Rates 

ACFM 

DSCFM 

Degrees Fahrenheit 

RUN # 1 

0.1916 

0.2000 

18.77 

0.1008 

3.80 

3.97 

372.40 

2.86E-04 

1718.3 

54,253 

21,727 

699 

RUN # 2 RUN # 3 

0.1033 

0.1199 

12.15 

0.0695 

3.31 

3.84 

389.41 

0.1588 

0.1624 

16.95 

0.0940 

3.81 

3.89 

406.51 

3.18E-04 3.22E-04 

1913.1 

53,392 

20,405 

709 

1937.3 

54,416 

21 '036 

695 
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TEST RESULTS 

The Hoover Company 

Boiler # 3 

Particulate & Sulfur Dioxide Emission Evaluation 

DATE: April 2, 1991 Symbol Units RUN # 1 RUN # 2 

Time of Day 0907 1053 
1029 1211 

1 Gas Volume-dry,std. Vmstd cu. ft. 53.17 50.76 

2 Condensate Vapor Vol. Vwstd cu. ft. 2.44 4.39 

3 Gas Stream Moisture Bws vol.dec 0.0438 0.0796 

4 Mol .Wt-flue gas (dry) Msd lb/lb mo. 30.26 30.38 

5 Mol .Wt-flue gas (wet) Ms lb/lb mo. 29.72 29.39 

6 Flue Gas Velocity Vs ftjsec 60.28 59.32 

7 Flue Gas Volume-Actual ACFM cu. ft. 54,253 53,392 

8 Flue Gas Volume-Std. DSCFM cu. ft. 21,727 20,405 

9 Particulate Cone. Cs 

- Probe grjdscf 0.0326 0.0120 

- Filter grjdscf 0.0681 0.0575 

- Impingers grjdscf N/A N/A 

- Tot a 1 * grjdscf 0.1008 0.0695 

10 Emission Rate E 

- Probe lbjhr 6.08 2.09 

- Filter 1 b/hr 12.68 10.05 

- Impingers lb/hr N/A N/A 

- Total * lbjhr 18.77 12.15 

11 Isokinetic Rate I % 95.7 97.3 

* Totals DO NOT include impinger weights. 
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RUN # 3 

1249 
1406 

50.90 

4.46 

0.0806 

30.43 

29.43 

60.46 

54,416 

21,036 

0.0257 

0.0683 

N/A 

0.0940 

4.64 

12.31 

N/A 

16.95 

94.6 

Envisage 
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Incorporated 
P.O. Box 152 Flloh!lald, Ohio 44286 
Phone (216) 526·09SO 



,~----------------------------------~ 

11 

OPERATIONAL PARAMETERS 
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COMMERCIAL TESTING & ENGINEERING CO. 18 GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210~8. LOMBARD, ILLINOIS 60148 • (312) 953-9300 

Member of the SGS Group (Soci9te' Gehe'rale d<> !::Hrv<>lll,.nr..,l 

April 9, 1991 

ENVISAGE ENVIRONMENTAL 
6940 Miller Road 
Brecksville, OH 44141 

PLEASE ADDRESS ALL CORRESPONDENCE TOo 
2979 E. CENTER ST., CONNEAUT, OH 44030 

TELEPHONEo (216) 224·2261 
TELEK 985-606 CT&E COUT 

FAXo (216) 224·2808 

Sample identification by 
ENVISAGE ENVIRONMENTAL 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

Coal 

Submitted 

------
April 4, 1991 

Analysis Report No. 

!DENT: 

87-23129 

91-1226 
0304 297 
Run U 

SHORT PROXIMATE - ULTIMATE ANALYSIS 

As Received Dry Basis 

% Moisture 4.27 xxxxx 
%Carbon 75.29 78.65 

% Hydrogen 4.81 5.02 
% Nitrogen 1.54 1.61 

!I; Sulfur 2.40 2.51 
% Ash 4.84 5.06 

% Oxygen(diff) 6.85 7.15 
100.00 100.00 

Btu/lb 13602 14209 IIAF 14966 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Manager, Conneaut Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, 
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 

Original Copy Watermarked For Your Protection 



COMMERCIAL TESTING & ENGINEERING CO. 19 GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-B, LOMBARD, ILLINOIS 60148 • (312) 953-9300 

SINCE 1908 Member of the SGS Group (SoctSte' Ge'nefale d<~ .c:: .. ,v .. lll""""'' 

April 9, 1991 

~ ENVISAGE ENVIRONMENTAL 
6940 Miller Road 
Brecksville, OH 44141 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
2979 E. CENTER ST., CONNEAUT, OH 44030 

TELEPHONE: (216) 224·2261 
TELEX: 985-606 CT&E COUT 

FAX: (216) 224-2808 

Saaple identification by 
ENVISAGE ENVIRONMENTAL 

Kind of saaple 
reported to us 

Saaple taken at 

Saaple taken by 

Date saapled 

Date received 

Coal 

Submitted 

------

April 4, 1991 

Analysis Report No. 

!DENT: 

87-23130 

91-1226 
0304 297 
Run 12 

SHORT PROXIMATE - ULTIMATE ANALYSIS 

As Received Dry Basis 

% Moisture 4.85 xxxxx 
% Carbon 73.11 76.84 

% Hydrogen 4.67 4.91 
%Nitrogen 1.43 1.50 

% Sulfur 2.67 2.81 
%Ash 6.68 7.02 

% Oxygen(diff) 6.59 6.92 
100.00 100.00 

Btu/lb 13208 13881 MAF 14929 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Manager, Conneaut Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, 
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 

Original Copy Watermarked For Your Protection 



COMMERCIAl.. TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 • {312) 953-9300 20 

Member of the SGS Group (Soclt!te' Ge'ne'rale d" ~ .. rv .. llb•n<'"l 

April 9, 1991 

~ ENVISAGE ENVIRONMENTAL 
~ 6940 Miller Road 

Brecksville, OH 44141 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
2979 E. CENTER ST., CONNEAUT, OH 44030 

TELEPHONE: (216) 224·2261 
TELEX: 985-606 CT&E COUT 

FAX: (216) 224·2808 

Sample identification by 
ENVISAGE ENVIRONMENTAL 

Kind of suple 
reported to us 

Suple taken at 

Sample taken by 

Date saapled 

Date received 

5 

Coal 

Submitted 

------

April 4, 1991 

Analysis Report No. 

I DENT: 

87-23131 

91-1226 
0304 297 
Run 13 

SHORT PROXIMATE - ULTIMATE ANALYSIS 

As Received Dry Basis 

!II Moisture 4.47 xxxxx 
!II Carbon 75.09 78.60 

!II Hydrogen 4.65 4.87 
!II Nitrogen 1.55 1.62 

!II Sulfur 2.46 2.58 
!II; Ash 4.75 4.97 

!II Oxygen(diff) 7.03 7.36 
100.00 100.00 

Btu/lb 13557 14191 MAF 14933 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Manager, Conneaut Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, 
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 

Original Copy Watermarked For Your Protection 
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5" 

10" 

60" 

SAMPLE POINT LOCATIONS ------ ----- ---------
The Hoover Company 
North Canton, Ohio 

Boiler Exhaust 

Particulate Emission Testing 

L,r··-...... 36" ----------ll 
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SAMPLE POINT DISTANCES 

1) 55 inches 
2) 45 inches 
J) J5 inches 
4) 25 inches 
5) 15 inches 
f) r.·v:l·r:· 

_j l 

• 

• 

• 

• 

• 

• 
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SAMPLING TRAIN DIAGRAM 

Envisage 
, Environmental 

Incorporated 
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"""' /TEMPERATURE SENSOR 

PITOTTUBE 

TEMPERATURE 
SENSOR 

HEATED AREA 

'f'fsTACK .u WALL 

PROBE 7 ;::q 
REVERSE-TYPE n ~ l 
PITOT TUBE jJ, .)1J 

THERMOMETER 

\_ FILTER HOLDER 

PITOT MANOMETER THERMOMETERS 

ORIFICE 

CHECK 
VALVE 

VACUUM LINE 

EPA Methods 1-6, Particulate and Sulfur Dioxide Sampling Train 
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EMISSION SAMPLING 

EQUIPMENT SPECIFICATIONS 
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Equipment and Specifications 
U.S.E.P.A. Reference methods 1~5 

Control Unit (Meter Box) 

__L_Envisage Environmental 
_V_Anderson s~ters 
__ Remanufactured R.A.C. 

Sample Box 

J E.E.I. 
__ Remanufactured R.A.C. 
__ E.E.t. Special Design 

Inc. 

Equipment Designation 

Control Unit #'s MB· 08 & 09 
Control Unit ~·• MB· 01 • 02 
Control Unit ••s MB~ 03 · 07 

SB· 01, 02 & 05 • 07 
SB· 03 & 04 
SB· 08 • 11 

2G 

lftl)insera ~ 

j E.E.J. 
LE.E.I. 

per sample train (each set changed for each test run) 

Probes 

_E.E.I. 
__ E.E.I. 
__ E.E.I. 
~E.E.I. 
jL_E.E.I. 
__ E.E.I. 
__ E.E.I. 
_E.E.I. 
__ E.E.I. 

Temperature Sensors 

__ Omega Engineering 
~Thenmo Electric 
J>t-F luke 51 
__ Fisher Scientific 
__ Fisher Scientific 

length 

2 foot 
3 foot 
5 foot 
3 foot 
7 foot 

10 foot 
12 foot 
15 foot 
24 foot 

3 Modified Smith Greert>urg type 
1 Smith Greenburg type 

lin ins types 

SS, PYREX, QUARTZ 
SS, PYREX, QUARTZ, TEFLON 
SS, PYREX, QUARTZ, TEFLON 
SS, PYREX, TEFLON 
SS, PYREX, TEFLON 
SS, PYREX, TEFLON 
SS, PYREX, TEFLON 
SS, PYREX, TEFLON 
SS, TEFLON 

Equipment Designation 

PY· 01 l 02 
PY· 03 • 08 
PV· 01 • 02 • 03 • 04 05 
Mercury Thenmometer 
Bimetallic Thermometer 

Pressure Gauges Type 

LDwyer Incline Manometer 
__ Dwyer Magnehel ic 
__ Dwyer Magnehel ic 
__ Dwyer ''U11 Tube Manometer 
__ Dwyer nu11 Tube Manometer 
__ Dwyer Microtector (Micro - Manometer) 

Chemicals and Reagents 

~Water 
~:~~~:'Gel 
~Stopcock Grease 

Oil, 0 • 10 inch water 
Magnetic/Mechanical 0 1 inch water 
Magnetic/Mechanical 0 - 10 inch water 
Mercury, 36 inches 
Water, n inches 
Water, 0 - 1 inches of water 

Deionized/ Distilled 
Reagent Grode (<0.001% residual) 
6 • 16 Mesh 
Acetone· Insoluble & Heat Resistant 

Envisage 
Environmental 
Incorporated 
P.O. Box 152 Richfield, Ohio 44286 
Phone (216) 526-0990 
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LABORATORY SECTION 
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LABORATORY SUMMARY SHEET 

The Hoover Company 

Boiler # 3 

Particulate & Sulfur Dioxide Emission Evaluation 

DATE: April 2, 1991 Symbol Units RUN # 1 RUN # 2 

1 Sampling Time t minutes 72.0 72.0 

2 Barometric Pressure Pb in. Hg 28.25 28.25 

3 Static Pressure Pg in. H20 -10.00 -10.00 

Stack Pressure Ps in. Hg 27.51 27.51 

4 Gas Meter Volume Vm cu. ft. 63.04 60.66 

5 Stack Area A sq. ft. 15.00 15.00 

6 Nozzle Diameter Dn dec. in. 0.3125 0.3125 

7 Meter Temperature degrees F 134.4 138.9 

Tm degrees R 594.4 598.9 

8 Stack Temperature degrees F 699.3 709.3 

Ts degrees R 1159.3 1169.3 

9 Velocity Head ~p in. H20 0.705 0.687 

10 Orifice Pressure ~H in. H20 2.14 2.06 

11 Carbon dioxide C02 % 12.5 13.8 

12 Oxygen 02 % 6.4 4.2 

13 Carbon monoxide co % 0.0 0.0 

14 Nitrogen N2 % 81.1 82.0 

15 Pitot Coefficient Cp 0.84 0.84 

16 Water Collected Vlc ml 51.8 93.3 

Sample Weight: Mn 

17 - Probe g 0.1125 0.0394 

18 - Filter g 0.2347 0.1891 

19 - Impingers g N/A N/A 

28 

RUN # 3 

72.0 

28.25 

-10.00 

27.51 

60.30 

15.00 

0.3125 

133.9 

593.9 

694.8 

1154.8 

0.705 

2.16 

14.1 

4.3 

0.0 

81.6 

0.84 

94.8 

0.0849 

0.2252 

N/A 

Envisage 
Environmental 
Incorporated 
P.O. Box 152 Rlchlleld, Ohio 44286 
Phone (216) 526-0990 
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S02 LABORATORY SUMMARY 

The Hoover Company 

Boiler # 3 

Particulate & Sulfur Dioxide Emission Evaluation 

DATE: April 2, 1991 

20 Normality of Ba(Cl04)2 

21 Volume of solution 

22 Volume aliquot titrant 

23 Volume Ba(Cl04)2 Blank 

24 Volume Ba(Cl04)2 Sampl 

Symbol Units RUN # 1 

N meqfml 0.0100 

Vsln ml 270.0 

Va ml 0.10 

Vtb ml 0.0 

Vt ml 8.0 

S02 TEST RESULTS 

The Hoover Company 

Boiler # 3 

RUN # 2 RUN # 3 

0.0100 0.0100 

280.0 282.0 

0.10 0.10 

0.0 0.0 

8.2 8.2 

Particulate & Sulfur Dioxide Emission Evaluation 

DATE: April 2, 1991 

12 Concentration S02 

13 Concentration S02 

14 Emission Rate S02 

Cso2 

PPM 

Eso2 

Units RUN # 1 RUN # 2 RUN # 3 

lb/dscf 2.86E-04 3.18E-04 3.22E-04 

ppmV 

1 b/hr 

1718.3 

372.40 

1913.1 

389.41 

1937.3 

406.51 

Envisage 
Environmental 
Incorporated 
P.O. Sox 152 Richfield, OhiO 44286 
Phone (215) 525-0990 



c so 
2 

= 

AUDIT SAMPLE # 5579 

Sulfur dioxide Concentration 

____ :~-=-:~~-~---~---1=-==~~==-=l __ 
v 

m(given) 

30 

Nomenclature: 
(EPA Equation 6-2) 

c so 
2 

K 
2 

v 
t 

v 
tb 

N 

v 
sln 

v 
a 

= 

= 

= 

= 

= 

= 

= 

Concentration of sulfur dioxide in Audit sample, mg/dscm. 

Constant, 32.03 mgfmeq. 

Volume of barium perchlorate titrant used for the sample, 

ml (average of replicate titrations). 

Volume of barium perchlorate titrant used for the blank, ml. 

Normality of barium perchlorate titrant, milliequivalents/ml. 

Volume of solution containing sulfur dioxide sample, ml. 

Volume of aliquot titrated, ml. 

V =Volume of gas sample (given with each audit sample), deem. 
m(given) 

Where: 

v 
t 

v 
tb 

N 

c so 
2 

= 1. 73 ml v = 
sln 

100.0 ml 

= 0.00 ml v = 10.0 m1 
a 

= 0.0100 meq/ml 
Vm(given) 

3 
= 0.0210 M 

= 32.03 1

- 100.0 -1 ( 1.73 - o.oo ) 0.0100 -------
10.0 

------------------------------------------~--------= -
0.0210 

= 263.9 mg/dscm 

= 

= 

so - so 1-c c -1 
:----~---------~-12~~~~l-= 

263.9 

c so 
2 (given) 

260.0 

X 

--------------------- X 100 = 260.0 

100 

1.5 ' 

Envisage 
Environmental 
Incorporated 
P.O. Box 152 Rlclltleld, Ohio 44286 
Phone (216) 526-0990 



CONTAINER 
NUMBER 

384 

N/A 

12 

* 

PLANT 

DATE 

Hoover Company 

April 2, 1991 

RUN NO. 1 

CASE NO. 13 

WEIGHT OF PARTICULATE COLLECTED 

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

0.8618 0.6271 0.2347 

- - - - - -

104.3687 104.2562 0.1125 

Corrected for Acetone Blank 

VOLUME OF LIQUID WATER COLLECTED 

IMPINGER SILICA GEL 
VOLUME WEIGHT 

(ml) (g) 

FINAL 330 253.0 

INITIAL 300 231.2 

NET LIQUID COLLECTED 30 21.8 

* 

* I TOTAL NET VOLUME 51.8 g 

Convert weight of water to volume by dividing 
weight increase by density of water: 

Increase g --(l-g/ml)-- = Volume Water, ml 

ml 

31 

FILTER 

IMPINGERS 

.. 
PROBE 

Envisage 
Environmental 
Incorporated 
P.O. Bo~ 152 Richfield, Ohio 44286 
Phone (216) 526-0990 



CONTAINER 
NUMBER 

385 

N/A 

182 

* 

PLANT Hoover Company 

DATE April 2, 1991 

RUN NO. 2 

CASE NO. 20 

WEIGHT OF PARTICULATE COLLECTED 

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

0.8120 0.6229 0.1891 

- - - - - -

106.0100 105.9706 0.0394 

Corrected for Acetone Blank 

VOLUME OF LIQUID WATER COLLECTED 

IMPINGER SILICA GEL 
VOLUME WEIGHT 

(ml) (g) 

FINAL 375 249.5 

INITIAL 300 231.2 

NET LIQUID COLLECTED 75 18.3 

* 

* 
I TOTAL NET VOLUME 93.3 g 

Convert weight of water to volume by dividing 
weight increase by density of water: 

Increase g --(I-g/ml)-- = Volume Water, ml 

ml 

32 

FILTER 

IMPINGERS 

• 
PROBE 
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CONTAINER 
NUMBER 

367 

N/A 

302 

* 

PLANT Hoover Company 

DATE April 2, 1991 

RUN NO. 3 

CASE NO. 3 

WEIGHT OF PARTICULATE COLLECTED 

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

0.8687 0.6435 0.2252 

- - - - - -

106.1924 106.1075 0.0849 

Corrected for Acetone Blank 

VOLUME OF LIQUID WATER COLLECTED 

IMP INGER SILICA GEL 
VOLUME WEIGHT 

(ml) (g) 

FINAL 377 249.0 

INITIAL 300 231.2 

NET LIQUID COLLECTED 77 17.8 

* 

"' 
I TOTAL NET VOLUME 94.8 g 

Convert weight of water to volume by dividing 
weight increase by density of water: 

Increase g --11-g/ml)-- = Volume Water, ml 

ml 

33 

FILTER 

IMPINGERS 

PROBE 
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CALIBRATION SECTION 
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y = 

METER BOX CALIBRATION 

Meter Box Number: Andersen # 1 

Calibration Date: March 4, 1991 

V P ( T + 460 ) 

v 
m 

t b m 

0.0317 'H 

( T + 460 ) 

( T + 460 ) t 
t 

'H = ---------------
@ 

Delta H ('H) 

Pres.Barometer (P ) 
b 

Vol.Meter Box (V ) 
m 

Vol.Test Meter(V ) 
t 

Temp. Meter Box (T 
m 

P ( Tm + 460 ) 
b 

in. H20 0.5 

in. Hg 29.85 

cu. ft. 4.270 

cu. ft. 4.070 

0 
) F 95.2 

0 
R 555.2 

0 
Temp. Test Meter (T ) F 69.0 

t 
0 

R 529.0 

Time (t) minutes 10.0 

METER FACTOR (Y) 0.999 

- Average 

METER COEFFICIENT ( 'H ) 
@ 

1.616 

- Average 

1.0 

29.85 

6.095 

5.753 

98.7 

558.7 

69.0 

529.0 

10.0 

0.994 

1.607 

v 
t 

3.0 

29.85 

10.500 

9.941 

101.7 

561.7 

69.0 

529.0 

10.0 

0.998 

1.00 
------
1.606 

1.61 ------

5.0 

29.85 

13.426 

12.753 

105.2 

565.2 

69.0 

529.0 

10.0 

1.003 

1.616 

35 

7.0 

29.85 

15.850 

15.058 

108.4 

568.4 

69.0 

529.0 

10.0 

1.003 

1.614 
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"S" TYPE PITOT TUBE CALIBRATION 

"S" Type Pitot Tube (Probe) # 70 - 7 ft Probe 

Calibration Date: March 4, 1991 

c 
p 

= c 
std 

I 

I 

I 

3G 

\I (EPA Equation 2-2) 

where: 

C = Coefficient of Type S pitot tube, dimensionless 
p 

c = Coefficient of Standard Pitot Tube (0.99), dimensionless 
std 

AP = Velocity head measured by standard pitot tube, inches H 0 
std 2 

AP = Velocity head measured by Type S pitot tube, inches H 0 
p 2 

Side A 0.21 0.29 

Side B 0.21 0.29 

Side A 0.34 0.47 

Side B 0.34 0.47 

Side A 0.58 0.80 

Side B 0.58 0.80 

Average -

c 
p 

0.842 

0.842 

0.842 

0.842 

0.843 

0.843 

0.84 
----------

,, 
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NOZZLE DIAMETER CALIBRATION 

I.D. of nozzles are checked periodically by inside 

micrometer on at least 12 different diameters. If 

deviation exceeds +0.001" on an average or 0.002" 

maximum, nozzle is reworked. Sharpening occurs after 

each test. 

CALIBRATION FREQUENCY 

The frequency of calibration is dictated by the Federal 

Register, Volume 42, Number 160, August 18, 1977. The 

regulations state that you must "use methods and 

equipment which have been approved by the Administrator 

to calibrate the orifice meter, pitot tube, dry gas 

meter, and probe heater. Recalibrate after each test". 

The methods of calibration are determined from 

"Maintenance, Calibration, and Operation of Isokinetic 

Source Sampling Equipment," published by the U.S. EPA 

Office of Air Program Publications APTD-0576. Per the 

above listed regulations, the equipment was checked 

after the stack test and the values of Y, Cp (Test) and 

nozzle diameter had not appreciably changed from the 

acceptable tolerances. 

. ... ,,,,. Envisage 
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FIELD DATA SHEETS 
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FIELD DATA 

I 
PLANT f{ 06 V eJ?-- PROBE LENGTH & TYPE 
DATE V 2 -"f ( (oo " ----'~ NOZZLE I. D •• 312,'[·-L-----
SAMPLING LOCATION Go II ~fl-It';? -L!£bw sf , , , , • • fi' ASSUMED HOI STURE '."l.i-10:------
SAMPLE TYPE (p j METER BOX NUMBER 
OPERATOR QJ-::-G....::J;..K,.... ""6""'5...-------- . ._btl METER &II@! 1-b{-'-------
AMBIENT TEMPJ!RATURE;...J!:;':D-::"0'::'15

7
_____ • • ' ' ' J C FACTOR t 'f.$ 

BAROMETRIC PRESSURE.,.>J.~q~,;,·..:;2-:.;5~---- ' , \, PITOT co'=RR='EdCT~IO""N,...,.FA'"'CTO="'R-..ir""f,.,----
STATIC PREssuRE.';':-::::-::'o"'._,o~:::------- , • I 1 • w PRE-'IFSl' LF.N< (}£(X D aHt~~ 
HEATER BOX SETTING._;?,l..::2~D::.,______ POOT-'IFSl' lEN< (}£(X D O'I@..J£.....:~ 

TRAVERSE 
ronrr 

IU4Ilm 
I () 1' 1>7 

[:;) j 

5 

'f ;; I 

5 
.' l 

3 (oO 

'I b3 

/D '1"i 

SCHEMATIC OF TRAVERSE POINT LAYOUT Pre-Test Pi ~at C>@ '· 2 D ~ ,£7 
READ AND RECORD ALL DATA EVERY _3 MIN:E~t-Test P~tot.::>& 5,1 ° avs:f 

::t :::J I q ·" ' !50 I 7D7 

oz. vo .. 5 s 5'-f .l )5 

:.!'-! (, 'f 5 lf ,..,- -1.'71 

~6 3. '1 I , Lf. ~ . VII 

'at . ' 5 :s ' 742. 
/).It; '-1. /0 c"lD . 701 

.7o~ 

I' CIUFICE 
PRESSURE 

DIF'FEllENl'IAL 
1 

I. 

1- ICJ 
2. 

c 

-::>.. 

ho 
1. oG 

7/ 
'7/ 
7df 
7c '/ 

11_.;;' 
714 
7/r; 

I i 

li"' 
/IL 

llh 
I I '>, 

11U 

I 1 " 

ilJf) \ I 
. I~ 

i47 1 24 
\ 'il " 

\;;lb 
1 <-j 
1 I 'i( 
I 'I '1 \ ;:-,[.., 
\,')0 
1'10 
iu9 
1 ·o 
\ ;::>, 

I'~.) 
I If 

PAGE I OF 3 

5'0 ''\ 1 n II 
1<'.0 

~~ '0 L I? 
~ ,o 
.~ 'i) ff! 
(p,O .L:I 
.'1 '0 3 1'11' 
t; '0 3\3 c; )_ 
!').o 31'2.. 

310 
"\ l.') 

/o.o 31"! }), . 
In ,D 
I' ,n 
J-:< 0 t; 7 
j '2, '0 

3 7 
rz..o 3 G 

lntJ 
.,, .o 3 loh 

'31 
12. ' () 3 \ L 
I<· 0 :31 I. 
I'Z.. 0 ,') I 



PLAtiiT Hoo vt-e..--
ll.v -<1"2 Cq'S;t~'20 

CRIFICE 
PRESSURE 

_.-

LEAK CHECK 0 CFM@ /5 "Hg 
~p~~o ~o 

l'U1BER TIME min. DIF'FERENITAL INI.Er CX1IlEr 

PAGE~ OF ----

TEMP. 

) t. ;,??,./ a¥r-.. .1.32.. t~(r;; (:,'f'{ tvs t.:t<- 7.o 32o '1 Pre-
if q. n 7K '::l7 Lf.5 -'..'71 / 71/ /'{'f. f? 'J,O 31{o L '1 

2, IU .;l'i)LL .;s, .-rn. Q. II 151 l:iO ,D 3/7 ,<;?... 
4 :.7 01"1. ·S .1)5' J.. 114 155 2'3' .0 c!lo SLf 

f, ' ~"'to, ._! f> • '{!: 1-11 . 'i {D fo is.< /2 "! . 0 c 2 0 S7 



PLANT t-!.,ovu Coi.IJ'~'f 
i?J.,~3 CM_~;t3 

1RAVERSE ElAPSED G\S l£IER 
POINr Si\M!'Lm; READIIG 

NUMilrn. TIME min. 
/ 

DATE -4-"2 -'11 PAGE 3 OF ;) --=---
VEI1JCI1Y 

HEAD 
ffilFICE STACX GAS l£IER lU1P FILTER IMP:m:;ER 

PRESSURE 'IDIPERAWRE 'ID!PERAlURE VAaJ!M IIJLilER 'IDIP. 
DlFFERENTIAL INIEr am.Er 'IDIP. 

<- 3 ~:3 f?. IS ~ o . svc 1. 3-o c 1'1 /iv, I 35 ,_,. D I~ 6 <, 

4 '1 ;,43.2.6 , D .701 -z__ 2 b'i'Z- fc ;-;)_ 12( ~ .o ,J <[ 6>0 

I i 3~ ~bfo. 3'7 ,'-, -755. ~.L/f; 10/ /'-10 12 'l 0 :.:l 12- .Ci6 
l 2' 3 '1 3 b '1, 15 o (-, c . 'i:DI.. ;;!_. ;r /O-S~ iG "- P {; 6 D ::l I '-i ,'{' 7 

3 42 :1?1.'/t.. ,<'f) VII / . .:: 70 {'-1 IJ7 !'1~0 3/t.> 67 
14 Li > ;nq t 'f 'k' . <.'l3 2. _ w 't I' "r /2& s o J I "1 :'i 7 

' 

7Z(f 

(,O. 30 2. i (. 
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EMISSIONS SAMPLING 

NOMENCLATURE 

'i'""<<<""""'"''r.'' Envisage 
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Phon a (21 6) 525-0990 



A 

A 
n 

B ws 

c 

c 
p 

c 
s 

D 
n 

E 

I 

K p 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

PARTICULATE SAMPLING NOMENCLATURE ----------- -------- ------------

Cross sectional area of stack or duct, ft 2. 

2 
Cross sectional area of nozzle, ft . 

Water vapor in gas stream, proportion by volume. 

Nomograph correction factor, dimensionless. 

Pitot tube coefficient, dimensionless. 

Concentration of particulate matter in gas stream, dry 
basis-corrected to standard conditions, grjdscf. 

Nominal diameter of probe nozzle tip, inches. 

Particulate Emission Rate, lb/hr. 

Average pressure differential across orifice, in. H
2
o. 

Orifice meter calibration factor, in. H
2
o. 

Percent of lsokinetic sampling, %. 

Pitot tube constant, 85.49 
ft 
sec 

Md = Molecular weight of gas, dry basis, lb/lb-mole. 

M = Total amount of particulate matter collected, g. 
n 

M = Molecular weight of gas, wet basis, lb/lb-mole. 
s 

43 
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44 

M = Molecular weight of water, 18 lb/lb-mole. 
w 

Pbar = Barometric Pressure, in. Hg. 

p 
g 

Q 

R 

t 

T 
m 

T s 

= Pressure differential from gas stream to atmosphere, 
(static pressure) in.H2o. 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

Absolute gas stream pressure,(Pb + P /13.6) in.Hg. ar g 

Absolute pressure at standard conditions, 29.92 in. Hg. 

Density of water, 0.0022 lbjml. 

Average of the square roots of the velocity head readings, ( ,r~~ l ( in.H o2). 

Volumetric flow rate at gas stream conditions, A.C.F.M. 

Dry volumetric gas flow rate corrected to standard 
conditions, S.C.F.M. 

Ideal gas constant, 21.85 in. Hg-ft3; 
0
R-lb-mole. 

Total sampling time, minutes. 

Average dry gas meter temperature, 
0

R. 

Average absolute gas stream temperature, 
0

R. 

Standard absolute temperature, 528° Rankine. 

Volume of water collected in impingers & silica gel, ml. 

Envisage 
Environmental 
Incorporated 
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v = 
m 

v = 
m( std) 

v = 
s 

v = 
w(std) 

13.6 = 

% C0
2 

= 

% 02 = 

% co = 

% N2 = 

45 

Volume of gas sample measured at meter box (meter conditions), ft
3 

Volume of gas sample mea3ured at meter box (corrected to 
standard conditions), ft . 

Average gas stream velocity, ftjsec. 

Volume of water vapor in gas sample (standard conditions) ft3
. 

Specific gravity of mercury 

Percent by volume of co2 in 

Percent by volume of o2 in 

Percent by volume of CO in 

Percent by volume of N2 in 

(Hg). 

gas stream 

gas stream 

gas stream 

gas stream 

(dry basis) . 

(dry basis). 

(dry basis). 

(dry basis). 
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EMISSION SAMPLING 

CALCULATIONS 
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v = m(std) 

Where: 

v 
m T 

m 

47 

AH 
------

13.6 

(EPA Equation 5-1) 

V = Volume of gas sample mea3ured at meter box (corrected to 
m(std) standard conditions), ft . 

v m 

\td 
T m 
p 
bar 

AH 

13.6 

Pstd 

Example: 

= 

= 

= 

= 

= 

= 

= 

Run 1 

Volume of gas s2mple measured at meter box (meter 
conditions), ft . 

Standard absolute temperature, 528° Rankine. 

Average dry gas meter temperature, 0 R. 

Barometric Pressure, in. Hg. 

Average pressure differential across orifice, in. H2o. 
Specific gravity of mercury (Hg). 

Absolute pressure at standard conditions, 29.92 in. Hg. 

--------

v = 63.04 
m 

T = 594.4 
m 

AH = 2.14 

p = 28.25 
bar 

v = m(std) 
63.04 

= 53.17 

ft3 

OR 

in. H
2
o 

in. Hg 

528.0 

594.4 

28.25 + 

29.92 

2.14 ------13.6 
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v ~ 
w(std) 

Where: 

v = w(std) 

vlc 
p 
w 

M w 
R 

= 
= 

= 

= 
= 

= 

48 

( R ) ( T std ) 

(EPA Equation 5-2) 

Volume of water vapor in gas sample (standard conditions) ft
3

. 

Volume of water collected in impingers & silica gel, ml. 

Density of water, 0.0022 lbfml. 

Molecular weight of water, 18 lbflb-mole. 

Ideal gas constant, 21.85 in. Hg-ft
3

; 
0
R-lb-mole. 

Standard absolute temperature, 528 ° Rankine. 

Absolute pressure at standard conditions, 29.92 in. Hg. 

Example:_~~~--!-

= 

v = w(std) 

= 

51.8 ml 

51.8 

Envisage 
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B ws 

Where: 

= 

B = ws 

vw(std)= 

vm(std)= 

v w(std) __ v ________ + ___ v ______ _ 
m(std) w(std) 

(EPA Equation 5-3) 

Water vapor in gas stream, proportion by volume. 

49 

Volume of water vapor in gas sample (standard conditions) ft
3

. 

Volume of gas sample mea3ured at meter box (corrected to 
standard conditions), ft . 

Example:_~~~--!-

vw(std)= 

vm(std)= 

= 

2.44 ft3 

53.17 ft 3 

= 0.0439 

Envisage 
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Md = 

Where: 

Md = 
0.440 = 
0.320 = 
0.280 = 

% co2 = 

% 02 = 
% co = 

% N2 = 

Example:_~~~--!-

% co2 = 

% 02 = 
% co = 

% N2 = 

Md = 

= 

50 

0.440 (%C02) + 0.320 (%02) + 0.280 (%N2 + %CO) 

(EPA Equation 3-2) 

Molecular weight of gas, dry basis, lb/lb-mole. 

Molecular weight of co2 divided by 100. 

Molecular weight of o2 divided by 100. 

Molecular weight of N2 or CO (same for both compounds) 
divided by 100. 

Percent by volume of co2 
Percent by volume of o2 
Percent by volume of CO 

Percent by volume of N2 

12.5 

6.4 

0.0 

81.1 

0.440 ( 12.5 ) + 

30.26 lb/lb-mole -------

in gas stream (dry basis). 

in gas stream (dry basis). 

in gas stream (dry basis). 

in gas stream (dry basis). 

0. 320 ( 6.4 ) + 0.280 ( 81.1 ) 

Envisage 
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M = Md ( 1 - B ) + M ( B ws) s ws w 
(EPA Equation 2-5) 

Where: 

M = Molecular weight 
s 

of gas, wet basis, 1 b/1 b-mol e. 

Md = Molecular weight of gas, dry basis, lb/lb-mole. 

B = 
ws 

Water vapor in gas stream, proportion by volume. 

M = 
w 

Molecular weight of water, 18 lbjlb-mole. 

Example:_~~~--!-

M s 

= 30.26 lbjlb-mole 

= 0.0439 

= 30.26 ( 1 - 0.0439 ) + 18 ( 0.0439 ) 

= -~~:~~- lb/lb-mole 

51 
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v = 
s 

Where: 

v 
s 

K p 

= 

= 

c = 
p 

AP = 
avg 

T = s 
p = 
s 

Pbar = 

p = 
g 

M = s 

Example: Run 1 

K c AP 
p p avg 

\ 

T 
s -------p M 

s s 

52 

(EPA Equation 2-9) 

ftjsec. _ _ H 
ft 1 i!~£6~=~~!~2i!~:~~l 1 

Average gas stream velocity, 

Pitot tube constant, 85.49 sec _ ( R)(in.H
2
0) _ 

Pitot tube coefficient, dimensionless. 

Average of thj-~quare roots of the velocity head 
readings, ( \ 'p ) ( in.H

2
0 ) . 

0 Average absolute gas stream temperature, R. 

Absolute gas stream pressure,(Pb + P /13.6) in.Hg. ar g 
Barometric Pressure, in. Hg. 

Pressure differential from gas stream to atmosphere, 
(static pressure) in.H

2
o. 

Molecular weight of gas, wet basis, lb/lb-mole. 

--------
c 
p 

AP 
avg 

T s 
p 
s 

M s 

= 

= 

= 

= 

= 

0.84 

0.705 in.H
2
o112 

1159.3 °R 

pb + p /13.6 = 28.25 + ar g 

29.72 lb/lb-mole 

= 60.28 ftjsec 

-10.00 /13.6 = 27.51 in.Hg 
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Q 

Where: 

Q 

A 

v s 

60 

Example: Run 

= A X v X 60 

= 

= 

= 

= 

1 

s 

Volumetric flow rate at gas stream conditions, A.C.F.M. 

Cross sectional area of stack or duct, ft 2. 

Average gas stream velocity, ftjsec. 

Conversion factor from seconds to minutes. 

53 

--------

A 

v s 

Q 

= 15.00 ft 2 

= 60.28 ftjsec 

= ( 15.00 ) ( 60.28 ) 

= 54,254 ACFM ---------

60 
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8) ~~!~~~!~!~-~!~~-~~!~-~!-~!~~~~~~-~~~~!!!~~~· 54 

Where: 

60 

B ws 
v s 
A 

\td 
T s 

Ps 

Pbar 
p 
g 

= 60 ( 1 - Bws ) V s A 
Tstd 

--=r---
p 
s ------

pstd 

= 

= 

= 

= 
= 

= 

= 

= 

= 
= 

= 

s 

(EPA Equation 2-10) 

Dry volumetric gas flow rate corrected to standard 
conditions, S.C.F.M. 

Conversion factor from seconds to minutes. 

Water vapor in gas stream, proportion by volume. 

Average gas stream velocity, ftjsec. 

Cross sectional area of stack or duct, ft 2. 

Standard absolute temperature, 528 ° Rankine. 
0 Average absolute gas stream temperature, R. 

Absolute gas stream pressure,{Pb + P /13.6) in.Hg. ar g 
Barometric Pressure, in. Hg. 

Pressure differential from gas stream to atmosphere, 
(static pressure) in.H2o. 
Absolute pressure at standard conditions, 29.92 in. Hg. 

Example:_~~~--!-

B = 0.0439 ws 
v = 60.28 ftjsec s 

ft 2 A = 15.00 

T = 1159.3 OR 
s 

p = p + p /13.6 = 28.25 s bar 9 

Qsd = 60 ( 1 - 0.0439 ) ( 

= 21,726 SCFM --------

+ -10.00 /13.6 = 27.51 

60.28 ) ( 15.00 ) ( 

in.Hg 

~~~.:Q)(~~.:~!, 
1159.3 29.92 
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c s 

Where: 

c s 

M n 

= 

= 

= 

15.43 gr.jg 
M 

n _ij ______ _ 

m(std) 

(EPA Equation 5-6) 

Concentration of particulate matter in gas stream, dry 
basis-corrected to standard conditions, grjdscf. 

Total amount of particulate matter collected in probe wash 
and on filter, g. 

55 

V = Volume of gas sample mea3ured at meter box (corrected to 
m(std) standard conditions), ft . 

Example:_~~~--!-

M = n 

v = m(std) 

c s 
= 

( probe ) 
0.1125 

53.17 

15.43 

( filter ) 
+ 0.2347 

ft3 

= 0.3472 g 
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10) Particulate Emission Rate, 

E 

Where: 

E 

c s 

= c s 

= Particulate Emission Rate, lb/hr. 

= Dry volumetric gas flow rate corrected to standard 
conditions, S.C.F.M. 

= Concentration of particulate matter in gas stream, dry 
basis-corrected to standard conditions, grfdscf. 

Example:_~~~--!-

= 21,726 ft
3 

= 0.1008 grfdscf 

E = ( 21,726 ) ( 0.1008) 

= __ !~:I~- lb/hr 
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I = 

Where: 
I = 

T = s 
K3 = 

vlc = 

v = m 
T = m 
p = bar 
AH = 

t = 

v = s 
p = s 
D = n 
A = n 

Example: Run 1 

100 T 
s 

- v -
m 

T 
m ---------------------6o ___ A ____ v ____ P ____ t ________________ _ 

57 

n s s (EPA Equation 5-7) 

Percent of Isokinetic sampling, %. 

Average absolute gas stream temperature, 0R. 

Constant, 0.002669 in.Hg-ft3;ml-0 R. 

Volume of water collected in impingers & silica gel, ml. 

Gas sample volume measured at meter box (meter conditions), ft3. 

Average dry gas meter temperature, 0 R. 

Barometric Pressure, in. Hg. 

Average pressure differential across orifice, in. H2o. 
Total sampling time, minutes. 

Average gas stream velocity, ftjsec. 

Absolute gas stream pressure, in.Hg. 

Nominal diameter of probe nozzle tip, inches. 

Cross sectional area of nozzle, ft 2. 

--------
T = 1159.3 oR 
s 

vlc = 51.8 ml 

v = 63.04 ft3 
m 

T = 594.4 oR 
m 

ft 2 
A = 0.0005326 
n 

= 95.7 % 

AH = 

t = 

v = s 
p = s 
p = bar 

2.14 

72.0 

60.28 

27.51 

28.25 

in.H2o 
min. 

ftjsec 

in.Hg 

in.Hg 
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58 
12l ~~!!~-~f_!~~-~~!~~~-~f-~!~~-§~~-§~~~~~!~~-!~-!~~-~~~I-~~~~~~~~· 

= 

Where: 
Fd = 

% H = 

% c = 

% s = 

% N = 

% 0 = 

GVC = 

10
6 

l-3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) - 0.46(%0)-1 ----- ---------------------G-c_v ____________________________ -

Factor representing a ratio of the volume of dry flue 
gases generated to the calorific value of the fuel 
combusted, dscfjmillion BTU. 

Content by weight of Hydrogen in fuel (as determined 
by Ultimate fuel analysis) (dry basis),%. 

Content by weight of Carbon in fuel (as determined 
by Ultimate fuel analysis) (dry basis}, %. 

Content by weight of Sulfur in fuel (as determined 
by Ultimate fuel analysis) (dry basis}, %. 

Content by weight of Nitrogen in fuel (as determined 
by Ultimate fuel analysis) (dry basis}, %. 

Content by weight of Oxygen in fuel (as determined 
by Ultimate fuel analysis) (dry basis}, %. 

Gross Calorific Value of the fuel (as determined 
by Proximate fuel analysis) (dry basis), BTU. 

Example:_~~~--!-

% H = 5.02 % by weight 

% c = 78.65 % by weight 

% s = 2.51 % by weight 

% N = 1.61 % by weight 

% 0 = 7.15 % by weight 

GVC = 14,209 8TU/lb 

106 13.64( 5.02 )+1.53( 78.65 )+0.57( 2.51 )+0.14( 1.61 )-0.46( 7.15 )l 
F = ----- ------------------------------------------------------------------------ -d 14,209 

= ---~!~~~- dscfjmillion BTU 
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Where: 

c 
s 

= 

= 

= 

= 

= 

= 

1

- 20.9 
------------------ 20.9 - % 02 

Emission Rate of Particulates per unit of fuel input, dry 
basis, (Oxygen based F Factor}, pounds/million BTU. 

Concentration of particulate matter in gas stream, dry 
basis, corrected to standard conditions, poundsjdscf. 

Concentration of particulate matter in gas stream, dry 
basis, corrected to standard conditions, grains/dscf. 

Factor representing a ratio of the volume of dry flue 
gases generated to the calorific value of the fuel 
combusted, dscf/million BTU. 

Percent by volume of o2 in gas stream (dry basis). 

Example:_~~~--!-

c s 
= 0.1008 gr/dscf 

0.1008 
= --------7000 

= 9640.0 dscf/million BTU 

= 6.4 % 

0.1008 
= ( -------- ) 

7000 ( 9640.0 ) 

= 0.2000 pounds/million BTU 

= 
-5 1.4394 x 10 lb/dscf 
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